Ionic mechanisms associated with the depolarization by glutamate and aspartate on human and rat spinal neurones in tissue culture.
The action of glutamate and aspartate was studied on the membrane potential of human and rat spinal neurones in tissue culture. Both amino acids caused a depolarization of the cell membrane, the size of which was dependent on the concentration of the amino acids in the bathing fluid. In order to study ionic mechanisms associated with the amino acid depolarization, the ionic composition of the extracellular fluid was altered. Removal of sodium ions from the bathing solution reversibly reduced or abolished the depolarization produced by glutamate and aspartate suggesting that the action of these amino acids is associated with an increased sodium permeability. Substituting lithium for sodium ions also reversibly abolished the depolarization by glutamate indicating that in contrast to the effect of lithium on the action potential, this ion cannot replace sodium for the glutamate depolarization. These experiments show that the method of tissue culture is a suitable model to study ionic mechanisms underlying the action of neurotransmitters in the mammalian and especially in the human CNS.